Abstract-The effect of phenobarbital on activities of aldehyde dehydrogenascs in the subcellular fractions was studied in vivo in rats of three strains. Regarding the re sponses of the mitochondrial and microsomal enzymes to phenobarbital treatment no difference among the strains was observed.
On the other hand, recent studies on rat liver aldehyde dehydrogenase revealed the presence of several types of the enzyme with different properties and different subcellular distribution (3) (4).
In the present study, the effect of phenobarbital treatment on activities of aldehyde dehydrogenases in subcellular fractions was determined in rats of three strains.
MATERIALS AND METHODS
Male Wistar (Shizuoka Laboratory Animal Center, Shizuoka), Long-Evans (Matsumoto Laboratory Animal Center, Chiba) and Sprague-Dawley (Central Laboratory of Experi mental Animals, CLEA Tokyo) rats were used. The animals were maintained on a standard cube diet and water provided ad libitum. All rats were given i.p. administrations of 70 mg/ kg of sodium phenobarbital each day for 4 days, and were sacrificed on the 5th day. Control rats were given equivalent volumes of physiological saline in the same manner. Animals were fasted for 12 hours before sacrifice.
Fractionation of the liver was performed as described previously (5) . Assay method for aldehyde dehydrogenase was essentially the same as described by Tottmar et al. (3) .
Enzyme activity was measured spectrophotometrically by the rate of NADH formation at 340 nm. Acetaldehyde was used as the substrate. Our previous kinetic study revealed the existence of two types of aldehyde dehydrogenases with markedly different Km values for acetaldehyde in the mitochondrial fraction from the Long-Evans rats. One Km value was in the micromolar (approx. 10 1eM) and the other in millimolar range (approx. 0.65 mM).
The enzyme with a low Km value was referred to as the low Km-enzyme and the enzyme with a high Km value was referred to as the high Km-enzyme. The kinetic study also revealed the existence of two different aldehyde dehydrogenases in the soluble fraction.
One Kn, value was the same as that of the low Km-enzyme of the mitochondrial fraction and the other was different from that of the high Km-enzyme of the mitochondrial fraction (approx. 1.8 mM). The microsornal fraction had one enzyme with the same Km value as that of the high Km-enzyme of the soluble fraction (5) . Thus in the assay of the activity of the low Km-enzyme, 0.05 mM acetaldehyde was used as the substrate, and 5 mM acetal dehyde was used in the assay of the total maximum enzyme activity. The difference between the total activity and the low Km-enzyme activity represents the activity of the high Km enzyme.
Monoamine oxidase, glutamate dehydrogenase and NADPH-cytochrome c reductase were used as markers for the different subcellular entities as described previously (5 A small increase in the specific activity of the enzyme with a low Km was seen in rats of all three strains, while a small decrease in the activity of the enzyme with a high Km was observed in rats of all three strains after phenobarbital treatment.
Neither the Km value of the low Knm-enzyme nor that of the high Km-enzyme for acetal dehyde was changed after phenobarbital treatment ( Table 1) .
Activity of the err:yme in the microsomal fraction
There was no difference in the basal level of the specific enzyme activity between the three strains. Protein concentration of the microsomal fraction increased significantly over control levels. The specific activity of the microsomal enzyme decreased to 60 to 70 of the control value after phenobarbital treatment in rats of all three strains ( Activity of the enzyme in the soluble fraction There was no difference in the basal level of the low Km-enzyme activity. The basal activities of the high Km-enzyme in rats of the Wistar and Sprague-Dawley strains were lower than those of the Long-Evans strain. As for the response of the supernatant aldehyde dehydrogenase to phenobarbital treatment a remarkable strain difference was observed.
Protein concentration in the soluble fraction remained unchanged after phenobarbital treatment.
(a) Wistar strain-Phenobarbital treatment caused about 1.5-fold increase in the activity of the low Km-enzyme with a 2-fold increase in the apparent Km value. The activity of the high Km-enzyme remained unchanged in rats treated with phenobarbital, and the Km value also remained unchanged ( Table 3 ). Fig. 1 shows the supernatant high Km-enzyme activity of the individual animals with and without phenobarbital treatment.
(b) Long-Evans strain-The low Km-enzyme activity increased about 5-fold, and the apparent Km value increased approximately 10-fold after phenobarbital treatment. The high Km-enzyme activity increased 15-fold on the average over the control level in all treated rats. The apparent Km value increased 2-fold (Table 3) (Fig. 1) .
(c) Sprague-Dawley strain-The high Km-enzyme activity remained unchanged in 52% of all rats treated with phenobarbital and increased approximately 4-fold in 48% of treated rats (Table 3 ). The Km value of the high Km-enzyme in non-responsive rats remained unchanged while that of responsive rats increased about 1.5-fold. In non-responsive rats with respect to the high Km-enzyme, the low Km-enzyme activity increased 1.5-fold without change in the Km value, while in responsive rats with respect to the high Km-enzyme the low Km-enzyme activity increased 2.3-fold and the Km value increased 5.5-fold. Thus, there was no correlation between the response of the low Km-enzyme and that of the high Km-enzyme to phenobarbital treatment (Table 3 ). By contrast, in the response of the supernatant high Km-enzyme to phenobarbital treatment a remarkable strain difference was observed. In rats of the Long-Evans strain the high Km-enzyme activity significantly increased to a large range in all rats treated with phenobarbital.
In Wistar rats, the activity of the enzyme with a high Km remained un changed after phenobarbital treatment. In Sprague-Dawley rats, the high Km-enzyme activity increased 4-fold on the average in about half of all rats treated with phenobarbital and remained unchanged in the other half.
Our present results, however, differ from those of Deitrich and Siew (8) . They assayed the total activity of the supernatant aldehyde dehydrogenases and reported that all strains of rats, bred at random, include individual animals which are homozygous reactors, hetero zygous reactors and homozygous non-reactors.
The Wistar rats we used were all non responsive while the Long-Evans rats were all responsive. In the Sprague-Dawley strain, half were responsive and the other half not. No explanation for this discrepancy can be advanced at present.
The apparent Km value of the supernatant high Km-enzyme induced by phenobarbital increased 1.5 to 2-fold. This suggests that the induced enzyme may be different qualitatively from the non-induced enzyme. Studies on molecular and enzymic properties of induced and non-induced supernatant enzymes are now in progress.
